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REAL-TIME SUBSYSTEM
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REAL TIME
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MANUAL
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REAL TIME SUBSYSTEM

• PROVIDE REAL TIME PROCESSING TO TCS

• MANUAL CONTROLS INTERFACE PROCESSING

• MONITOR & RECORD TELEMETRY ELEMENTS

• PROVIDE SYSTEM FUNCTIONALITY TO RECEIVE AND
INTERPRET MISSION DATA FROM DCM

• NAVIGATION SYSTEM INTERFACE

• AUTOMATED LAUNCH AND RECOVERY SYSTEM
INTERFACE (BLOCK 1)

• ANTENNA CONTROL

• TCS DATA SERVER
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REAL-TIME SUBSYSTEM (RTSS)

AV STANDARD
INTERFACE
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AV STANDARD
INTERFACE
LAN 2 (BACKUP)
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ANTENNA
CMND, CTRL,
STATUS
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NAVIGATION
SYSTEM
INTERFACE

RS-422 “MULTIPLE RECEIVER” I/F

(FOR CIRCUIT CARD TYPE / SLOT /
MEM.. MAP -SEE DETAILED DESIGN)

AUTOMATED
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SUBSYSTEM I/F

MANUAL
CONTROLS
AUXILIARY

CONTROLLER TOUCH
DISPLAY

PEDALS
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JOYSTICK

TCS RTSS - TCS NRTSS
LAN INTERFACE VIA
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VIDEO
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INTERFACE
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REAL-TIME
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DATA SERVER
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INPUT

POWER
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CONTROL
MODULES
INTERFACE
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EO/IR
PAYLOAD

HWCI
SAR PROCESSOR

HWCI
DIGITAL LINEAR

TAPE DRIVE

HWCI
REDUNDANT ARRAY

OF INEXPENSIVE DISKS

CSCI
SAR

SAR
PAYLOAD

PAYLOAD
SUBSYSTEM

PAYLOAD SUBSYSTEM
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PAYLOAD SUBSYSTEM

• SAR PROCESSOR

– PROCESS RAW SAR DATA

– DISPLAY ON OPERATOR STATION

– RECORD AND STORE SAR DATA

– SAR PAYLOAD CONTROL

– SAR IMAGERY VIEWER

– DATA ACQUISITION, STORAGE, RETRIEVAL

– GENERATE SAR NITF FILES

– TRANSFER SAR NITF TO TCS CSCI FOR SUBSEQUENT
IMAGERY EXPLOITATION BY C4I SYSTEMS

• EO/IR

– CONFIGURATION ELEMENT FOR FUTURE DIGITAL EO/IR
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SAR SUBSYSTEM BLOCK DIAGRAM

CSARP

PROCESSOR

TCS

COMPUTER

Ku-BAND
LMA

TCS/SAR

OPERATOR

DISPLAY

KEYBOARD

TRACKBALL

PREDATOR

DCM
TCS

REAL-TIME
SUBSYSTEM

INTEGRATE
INTERFACE
UNIT (IIU)

RS-485
SAR DATA &
TELEMETRY

FDDI

SCSI III
SAR DATA &
TELEMETRY

SAR DATA &
TELEMETRY

SAR DISPLAY
SAR HCI CMDS
SAR NITF FILES

10BASET

RGB
SAR DISPLAYS

10BASE2
SAR CMDS

10BASE2

AVSI - SAR MSGS

RS-422

SAR COMMANDS &
PLANS

• 9GB HD
• 9GB HD
• DLT DRV
• 8 MM TAPE
• 8X CD DRV

CSARP PERIPHERALS

• DIAGNOSTIC TERMINAL PORT
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CSARP DIAGRAM

LMA

IIU

CSARP

• 90 MHZ R8000 PROCESSORS  (8 EA)
• 1 GB RAM
• 9 GB ULTRA SCSI (SCSI III) HD  (9EA)
• DUAL ATTACHED FDDI
• ETHERNET
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WORKSTATIONETHERNET

FDDI

SCSI III PERIPHERALS
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HWCI
INTEGRITY BEACON
LANDING SYSTEM

HWCI
UAV COMMON AUTOMATED

RECOVERY SYSTEM

LAUNCH & RECOVERY
SUBSYSTEM

AUTOMATED LAUNCH & RECOVERY
SUBSYSTEM

(TCS BLOCK 1 RQMT)



TCS PDR Ver 1
23-Nov-97

.

Ta
c tic

a l Co ntro l Syste m

JPO  UAV

AUTOMATED LAUNCH & RECOVERY
SUBSYSTEM

• PROVIDES CAPABILITY FOR AUTOMATED LAUNCH AND
RECOVERY OF AV USING IBLS OR UCARS

• IBLS WILL PROVIDE

– TCS WITH DIFFERENTIAL GLOBAL POSITIONING
SYSTEM TO ALLOW TCS TO TRACK AND CONTROL THE
RECOVERY OF AVs THAT ARE IBLS CAPABLE

– AV GUIDANCE AND CONTROL FUNCTIONS TO THE
REAL-TIME COMPUTER

• UCARS WILL PROVIDE

– MICROWAVE Ka-BAND RADAR-BASE TRACK SYSTEM
TO TRACK AND RECOVER AVs THAT ARE UCARS
CAPABLE

– AV GUIDANCE AND CONTROL FUNCTIONS TO THE
REAL-TIME COMPUTER
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HWCI
EXTERNAL
STORAGE

HWCI
PRINTER

HWCI
INTERCOM
EQUIPMENT

HWCI
C4I SUPPORT
EQUIPMENT

HWCI
COMMUNICATIONS

EQUIPMENT

COMMUNICATIONS
SUBSYSTEM

COMMUNICATIONS SUBSYSTEM
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COMMUNICATIONS SUBSYSTEM

• PROVIDES INTERNAL VOICE COMMUNICATIONS BETWEEN
TCS OPERATORS AND TCS MISSION COMMANDER

• IN TCS-LS / TOC CONFIGURATIONS THE COMMUNICATIONS
SUBSYSTEM INTERFACES WITH

– MOBILE SUBSCRIBER EQUIPMENT (MSE) /  WIRE
SUBSCRIBER EQUIPMENT

– SINCGARS RADIO

• IN TCS-SB CONFIGURATIONS THE COMMUNICATIONS
SUBSYSTEM INTERFACES WITH

– SINGLE AUDIO SYSTEM

– INTEGRATED VOICE NETWORK (IVN) / INTEGRATED
VOICE COMMUNICATIONS SYSTEM (IVCS)

• PROVIDES SELECTION OF COMM INTERFACE CKT,
SELECTION OF HEADSET LEFT/RIGHT CKT OUTPUT,
LEFT/RIGHT VOLUME CONTROL, MIC VOLUME, PUSH-TO-
TALK (PTT)  AND VOICE ACTIVATED MICROPHONE (VOX).
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COMM
SYSTEM

CONTROL
PANEL

SEL/
CONTL
PANEL

SEL/
CONTL
PANEL

SEL/
CONTL
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PTTF
SW

PTTF
SW

PTTF
SW

LOUD
SPEAKER

INTERCOM

RADIO

INTERCOM

RADIO

IN
T

E
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C
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M

R
A

D
IO

RADIO SYSTEM 
VOICE INTERFACE

INTERCOM SYSTEM
VOICE INTERFACE

VOICE VOICE MOBILE SUBSCRIBER EQPTMOBILE SUBSCRIBER EQPT

- RADIO LT/RT  SELECT
- RADIO PTT/VAM SELECT
- VOLUME LT/RT
- MIC VOLUME

VOICE ACTIVATED
MICROPHONE (VOX)

COMMUNICATIONS SUBSYSTEM
NOTIONAL



TCS PDR Ver 1
23-Nov-97

.

Ta
c tic

a l Co ntro l Syste m

JPO  UAV

HWCI
UNINTERRUPTIBLE

POWER SUPPLY

HWCI
POWER

DISTRIBUTION

POWER
DISTRIBUTION
SUBSYSTEM

POWER DISTRIBUTION
SUBSYSTEM
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POWER DISTRIBUTION
SUBSYSTEM

• POWER DISTRIBUTION SUBSYSTEM PROVIDES CONTROL,
CONDITIONING AND DISTRIBUTION OF INPUT POWER TO
THE SYSTEM

• PROVIDES INPUT OVERLOAD PROTECTION, INPUT SPIKE
SUPPRESSION, POWER STABILIZATION, MAIN CIRCUIT
BREAKER/POWER CONTACTOR CONTROL, VOLTAGE STEP-
DOWN, EMI FILTERING

• POWER DISTRIBUTION TO TO THE VARIOUS COMPONENTS
OF TCS VIA CIRCUIT BREAKERS

• UNINTERRUPTIBLE POWER SUPPLIES TO PROVIDE BACKUP
POWER TO AVOID LOSS OF AV CONTROL OR OTHER
CRITICAL FUNCTIONS  DURING PRIMARY POWER OUTAGES
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PRIMARY
POWER

MAIN
POWER

CKT BRK

MAIN
POWER

CONTACT

MAIN
POWER

MON & CTL

PWR PWR

PWR

STATUS

CONTROL

PWR XFMR
& DISTR

CKT BRKR

FILTER

UPS

FILTER

UPS

FILTER

UPS

FILTER

UPS

FILTER

UPS

SATCOM
GDT

C-BAND
GDT

POWER
COND &

BRKR
WORK

STATION
CKT BRKR

SUPPORT
EQUIP
RACK

SAR
PROC

WORK
STATION

# 1

WORK
STATION

# 2

POWER DISTRIBUTION
SUBSYSTEM (NOTIONAL)
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HWCI
TCS-LS

HWCI
TCS-TOC

CONFIGURATION
DEPENDENT
SUBSYSTEM

HWCI
TCS-SB

FIELDABLE PROTOTYPES
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TOC CONFIGURATION

1000W UPS

PDU Matrix Switch

CPU

CD Writer

BULLNOSE
BULLNOSE

Clear Comm

19” Monitor

19” Monitor

Video Matrix SW.
 + 2 Video AMPs

VCR

VCR

CC Encoder + Decoder

2100W UPS 1000W UPS 2100W UPS

19” Monitor

19” Monitor

2 C Com HUBs

DCM

Scan Converter

VME Chassis

CPU

PDU Matrix Switch

CONSOLE # 1 AUXILIARY # 1 CONSOLE # 2 AUXILIARY # 2

33”

45”

33”

PDU Matrix Switch

Hard Drive Hard Drive

High Speed
Network HUB

2100W UPS

DCM
33”
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DATA TERMINAL (DT) IN TOC

CSARP

5 KVA
UPS

2100W UPS

Integrated Interface
Unit (IIU)

Digital Linear
Tape (DLT)

Link Management
Assembly (LMA) 5 KVA

UPS

SAR # 1 SAR # 2

Video Decoder Assembly

Control & Display

PDU Matrix Switch

TOC CONFIGURATION
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VIDEO CONNECTION FOR TOC

19” MONITOR
   (BOTTOM)

VIDEO MATRIX
   SWITCH 12x8

CC ENCODER

      SCAN
CONVERTER

VCR # 1

OUT 

7

8

OUT

OUT IN

IN

IN

Parallax 2

Parallax 1

RGB # 2

3

4

5

6

10 1

2

7

8

2

1

5

6

9

11

12

3

4

2x6 Dist. AMP

OUT IN

OUT 
IN

CONSOLE # 1

OUT 

OUT 
IN

CONSOLE # 2

OUT 

19” MONITOR
        (TOP)

Parallax 2

Parallax 1

VCR # 2

OUT 
IN

RGB # 1

RGB # 1

19” MONITOR
        (TOP)

19” MONITOR
   (BOTTOM)

OUT 

USERS

RGB # 2

OUTRIDER
      IDT

PREDATOR # 1
          IDT 

PREDATOR # 2
          IDT 

  FIBER
MODEM

  FIBER
MODEM

  FIBER
MODEM

PIDT # 1

PIDT # 2

OIDT

PREDATOR
      DCM

OUTRIDER
      DCM

PIDT # 2

PIDT # 1

OIDT

SATCOM 1 VIDEO

SATCOM 2 VIDEO

IN OUT

RGB SPLITTER
  w/ AMP

RGB SPLITTER
  w/ AMP

1x2 SPLITTER
     w/ AMP

1

2

3

1A

2A

3A

2B

3B

1B

  1X2 SPLITTER
     w/ AMP

1

2

3

1A

2A

1B

2B

3A

3B

2x6 Dist
  AMP

OUT 

1

2

1

2

3

4

5

6

CC DECODER

OUT IN

TOC CONFIGURATION
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POWER CONNECTION FOR TOC

19” MONITOR
 (115V, 140W)

CONSOLE # 1
(115V, 200W)

1 KVA  UPS

PDU SWITCHER

OUT 1

OUT 2

OUT 3

OUT 4

OUT5

OUT 6

OUT 7

OUT 8

VIDEO MATRIX
SWITCHER 12x8
   (115V; 30W)

   VCR # 1
(115V; 48W)

1 KVA  UPS

PDU SWITCHER

OUT 1

OUT 2

OUT 3

OUT 4

OUT5

OUT 6

OUT 7

OUT 8

CC ENCODER
  (115V; 36W)

     SCAN
CONVERTER
(115V; 100W)

1 KVA  UPS

PDU SWITCHER

OUT 1

OUT 2

OUT 3

OUT 4

OUT5

OUT 6

OUT 7

OUT 8

Clear Comm
     (115V)

Distribution AMP
    (115V; 2W) 2 KVA  UPS

DCM

2 KVA  UPS

DCM

  HIGH SPEED
NETWORK HUB
  (115V; 376W)

VME Chassis
(115V; 750W)

J2

J2

J2

J1

J1

J1

J1

115V

115V

115V

115V

J2

19” MONITOR
 (115V, 140W)

19” MONITOR
 (115V, 140W)

19” MONITOR
 (115V, 140W)

CONSOLE # 2
(115V, 200W)

CC DECODER
  (115V, 10W)

Distribution AMP
    (115V; 2W)

   VCR # 2
(115V; 48W)

115V

OUTLET
   STRIP

J2
J1

Center Comm HUB
    (115V; 120W)

Center Comm HUB
    (115V; 120W)

TOC CONFIGURATION
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SERIAL CONNECTION FOR TOC

CONSOLE # 1

BULLNOSE

VIDEO MATRIX
        SWITCH

CC ENCODER

      SCAN
CONVERTER

PORT 3

PORT 4

FLAT PANEL

PORT 1

PORT 2

RS-232

RS-232

RS-232

PORT 5

PORT 1

PORT 2

PORT 6

PORT 7

PORT 8

VCR # 1

RS-232

VCR # 2

RS-232

FIBER MODEM

RS-232

A / B

IDT CONTROL

FIBER MODEMDCM

   IDT
Tx / Rx

   TAC 92
ANTENNA 
CONTROL

SERIAL MUX

9600 baud

19.2 Kbaud

RTP (743i)

PORT A

HP-UX (743i)

VME Chassis

FIBER MODEM

9600 baud

ABCD SWITCH
PORT B

PORT A

A

B

C

D

RS-232

CC DECODER

RS-232

IDT

      TO
ANTENNA

TOC CONFIGURATION
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ETHERNET CONNECTION FOR TOC

CONSOLE # 1 CONSOLE # 2

VME Chassis

HP-UX (743i)
    v 10.20

DCM # 1 DCM # Y

10 Base T

HP-RT (743i)

NETWORK SOFTWARE
                 V 3.0

HUB

HUB

10 Base T

10 Base T

DCM # XDCM # 2

C4I systems

10 Base T 10 Base T

10 Base T

10 Base T10 Base T

TOC CONFIGURATION
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HARDWARE CONFIGURATIONS
             LOS ONLY           EO/IR   PREDATOR & OUTRIDER

PDU

Monitor

Monitor

Bullnose

CPU

Rmvbl. HDD

UPS

LEVEL 1

PDU

Network
Interface

Video Switch

VCR

VCR

Scan Converter

Encoder
Decoder

VDA
Intercom Power Supply

Intercom I/F

UPS

PDU

Monitor

Monitor

Bullnose

CPU

Rmvbl. HDD

UPS

PDU

Network
Interface

Video Switch

VCR

VCR

Scan Converter

Encoder
Decoder

VDA
Intercom Power Supply

Intercom I/F

UPS

PDU

UPS

Fiber Modem

Blank Panel

DCM

UPS

DCM

LEVEL 2

PDU

Blank
Plate

Controller

TxRx

Swtc. Mix

Controller

TxRx

Controller

TxRx

UPS

GDT

PDU

Monitor

Monitor

Bullnose

CPU

Rmvbl. HDD

UPS

PDU

Network
interface

Video Switch

VCR

VCR

Scan Converter

Encoder
Decoder

VDA
Intercom Power Supply

Intercom I/F

UPS

PDU

UPS

Fiber Modem

Blank Panel

DCM

UPS

DCM

LEVEL 3
PDU

Blank
Plate

Controller

TxRx

Swtc. Mix

Controller

TxRx

Controller

TxRx

UPS

GDT
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HARDWARE CONFIGURATIONS
             LOS ONLY           EO/IR   PREDATOR & OUTRIDER

PDU

Monitor

Monitor

Bullnose

CPU

Rmvbl. HDD

UPS

PDU

Network
Interface

Video Switch

VCR

VCR

Scan Converter

Encoder
Decoder

VDA
Intercom Power Supply

Intercom I/F

UPS

PDU

UPS

Fiber Modem

Blank Panel

DCM

UPS

DCM

PDU

Monitor

Monitor

Bullnose

CPU

Rmvbl. HDD

UPS

LEVEL 5
PDU

Blank
Plate

Controller

TxRx

Swtc. Mix

Controller

TxRx

Controller

TxRx

UPS

GDT

PDU

Monitor

Monitor

Bullnose

CPU

Rmvbl. HDD

UPS

Encoder
Decoder

Intercom Power Supply

PDU

Network
Interface

Video Switch

VCR

VCR

Scan Converter

VDA

Intercom I/F

UPS

PDU

UPS

Fiber Modem

Blank Panel

DCM

UPS

DCM

PDU

Monitor

Monitor

Bullnose

CPU

Rmvbl. HDD

UPS

LEVEL 4
PDU

Blank
Plate

Controller

TxRx

Swtc. Mix

Controller

TxRx

Controller

TxRx

UPS

GDT


